Axonal degeneration promotes abnormal accumulation of amyloid beta-protein in ascending gracile tract of gracile axonal dystrophy (GAD) mouse.
The GAD mouse is a spontaneous neurological mutant with axonal dystrophy in the gracile tract of the medulla oblongata and spinal cord. The immunoreactivity of amyloid precursor protein (APP-IR) and amyloid beta-protein (A beta P-IR) was examined in the gracile tract and the dorsal root ganglia of normal and GAD mice. The mice were studied at 4, 9, 18, and 32 weeks of age. These periods correspond clinically to the initial, progressive, critical, and terminal stages of the disease, respectively. The APP-IR in both axons and glial cells was already accentuated to a higher level as early as 4 weeks of age in the gracile nucleus of GAD mouse. Similarly there was increase in APP-IR of GAD mouse in the dorsal root ganglia. Almost all of the primary neurons in the dorsal root ganglia at the lumbar cord level of GAD mouse revealed stronger APP-IR than those of normal mouse throughout all stages. The cells showing immunoreactivity for amyloid beta-protein became positive in axons and glial cells in the gracile nucleus by approximately the 9th week, and followed by an increase of A beta P-IR in order of the cervical, thoracic and lumbar spinal cords. These results suggest that the initial feature in GAD mouse is an accumulation of amyloid precursor protein induced by axonal dystrophy which then leads to a deposition of amyloid beta-protein within the cytoplasm of both axons and glial cells in the gracile tract.